Abstract. By a sign pattern (matrix) we mean an array whose entries are from the set {+,-,0}. The sign patterns A for which every real matrix with sign pattern A has the property that its inverse has sign pattern AT are characterized. Sign patterns A for which some real matrix with sign pattern A has that property are investigated. Some fundamental results as well as constructions concerning such sign pattern matrices are provided. The relation between these sign patterns and the sign patterns of orthogonal matrices is examined.
INTRODUCTION
A sign pattern matrix A = (ay) is a matrix whose entries are from the set {+,-,0}. The set of all m x n sign pattern matrices is denoted by Qm,n , while the set of all n x n sign pattern matrices is denoted by Qn. A matrix A £ Qn is frequently referred to as a sign pattern or simply a pattern. Given a real matrix B = (bij), the sign pattern of B is sgn B = (sgn(bij)), where sgn(bij) is +, -, or 0, whenever bij is positive, negative, or zero, respectively. The set of all real n x n matrices B for which A is the sign pattern of B is known as the sign pattern class of A and is given by In recent years, researchers have been interested in predicting the sign patterns of the inverses of real invertible matrices in a sign pattern class Q(A). In the paper [JLR], the authors ask the following question: * The work of this author was supported, in part, by the National Security Agency grant MSPF-097-93.
The determinant of a sign pattern matrix A 6 Q n is computed in the usual way as a sum of n! terms. It is easy to see that every B e Q(A) is nonsingular if and only if det(A) = + or det(A) = -. Such sign patterns are said to be sign nonsingular. Similarly, if det(A) = 0, then every B € Q(A) is singular and A is said 256 Note that every sign pattern matrix is also a generalized sign pattern matrix. We denote the set of n x n generalized sign pattern matrices by Q n . Generalized sign pattern matrices frequently occur as a result of sign pattern matrix multiplication.
If an operation results
For example, if in a sign pattern A € Q n , then the operation is said to be unambiguously defined. We refer to this question as the Inverse-Transpose problem, and we wish to characterize the sign patterns A of all real invertible matrices B such that sgn(B -1 ) = sgn(B T ).
Let P be a property referring to a real matrix. We say a sign pattern matrix A requires P if every matrix in Q(A) has property P, and A allows P if some matrix in Q(A) has property P. In this paper we are interested in the Inverse-Transpose property T, which is defined by "sgn(B~1) = sgn(B T )."
In section 1, we review relevant elementary qualitative concepts, and we introduce definitions and fundamental results. The next section is devoted to characterizing sign patterns that require T. The discussion of sign pattern matrices that allow T begins in section 3 with several necessary conditions. In addition, necessary and sufficient conditions are given for two special classes of n x n sign pattern matrices that allow T, where n < 4, or where n = 5 and A is entrywise nonzero. The goal of section 4 is to construct large classes of sign patterns that allow T. Section 5 concludes this paper with several remarks, and some interesting open questions.
